This paper concerns with a predator-prey model with ratio-dependent functional response and predator harvesting. The model, which represents the growth rate of prey and predator population, is a two dimensional nonlinear dynamical system.
Introduction
Mathematical model for predator-prey interaction is studied originally by Lotka [2] and Volterra [8] and is known as Lotka-Volterra model. The model is only consider four factors such as growth rate of prey, predation rate, mortality rate of predator, and conversion rate to change prey biomass into predator reproduction. Notice that all of the rates are linear. However, in the real life, predator-prey interaction does not depend only on those factors. Therefore, much developments of the model are proposed based on biological assumptions in the real life.
One of the models examined after Lotka-Volterra model is presented by Clark [4] . In this model, prey-predator harvesting is applied on predator population as well as prey population, which grow logistically. The predation rate is proportional to Holling type I functional response. Furthermore, Kar and Chaudhuri [5] discusses a similar problem but they take Holling type II as functional response. Both of Holling functional responses are introduced by Holling [3] .
In both models previously mentioned, the functional responses depend only on the prey density. According to some biologists, such as Arditi and Ginzburg [6] , ecological functional response should depend on the density of prey and predator, since predators occasionally have to search and compete for the prey. One of the functional responses which depends on the density of prey and predator is ratio-dependent functional response (see Xiao and Ruan [5] , Edwin [1] ). Therefore, in this paper we concern with dynamical analysis of predator-prey model with ratio-dependent response function. It is assumed that prey as well as predator grow logistically, since predator has other food source besides prey. Hence, the predator has two growth rate, namely logistic and predation growth. In order to control the amount of predator population, it is assumed that a linear rate of harvesting is applied to predator population.
Mathematical Model
Predator-prey model in this paper modifies the model discussed by Kar and Chaudhuri [7] by replacing Holling type II functional response by ratio-dependent functional response. A linear rate harvesting is assumed to be applied only to predator to avoid the extinction of prey population. Hence, the model that we concern with is 
Equilibria
The possible equilibrium points of system (1) are
Here, 
Local Stability Analysis
Stability of equilibrium points is investigated by doing linearization on the system (1) around each equilibrium points. The Jacobian matrices for each equilibrium points are   (2) and (4), by substituting (5) into (7), we obtain 
Numerical Simulation
Numerical simulations are presented as phase portraits to illustrate the stability of the equilibrium point 1 E and 3 E . In addition, the solution curves are also presented to demonstrate the effect of predator harvesting.
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Based on Figure 1 shows that there are some areas in which orbit of solutions tend 31 E , as well as
. This numerical result coincides with the analytical result which says that both of 31 E and 1 E are local asymptoticaly stable. It means, if the intrinsic growth rate of prey is smaller than the capturing rate predator on prey, prey is able to be extinct, but the predator can survive. The situation is influenced by the initial value of the density of prey populations. Small initial prey density, prey population tends to extinct, while large initial prey population makes prey population survive. 
Dynamical analysis of predator-prey model
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(0.31, -0.38). 31 E exists, while 32 E doesn't exist because the predator density is negative. Figure 2 . Phase Portraits of system (1) 
